Solubilization and hydrodynamic characteristics of the erythropoietin receptor. Evidence for a multimeric complex.
In order to study the erythropoietin receptor in its native state, we solubilized erythropoietin-receptor complexes from spleen cell membranes of mice infected with the anemia strain of Friend virus using mild detergents. Among 11 tested detergents, Triton X-100 and Lubrol PX were the most effective. Triton X-100 was therefore selected for this study. The solubilized complexes appeared to be well representative of the total membrane receptor population as indicated by cross-linking experiments and affinity measurements. The hydrodynamic characteristics of the complexes were determined by gel filtration chromatography and ultracentrifugation through sucrose gradients prepared with H2O or D2O. Although erythropoietin-receptor-detergent complexes exhibited some heterogeneity, we determined the following minimal hydrodynamic values: sedimentation coefficient (s20,w): 11.7 +/- 0.8 S, Stokes radius: 7.7 +/- 0.2 nm, partial specific volume: 0.774 +/- 0.017 ml/g, giving a molecular mass of 458 +/- 66 kDa. The contribution of the detergent was estimated to be 28% from the measured partial specific volume, giving an estimated molecular mass of 330 +/- 48 kDa for the erythropoietin-receptor complex. The minimal molecular mass value was significantly greater than those obtained by polyacrylamide gel electrophoresis under denaturing conditions, strongly suggesting that the erythropoietin receptors were present as multimeric complexes. The nature of these complexes is discussed. Beside this major component our results revealed the presence of higher-molecular-mass erythropoietin binding components. We also demonstrated that erythropoietin-receptor complexes could be precipitated with anti-erythropoietin antibodies. This property should greatly improve the purification of erythropoietin receptors.